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LISTING OF CLAIMS 

1 . (Original) A method for generating hydrogen, the method comprising the 
steps of: 

reforming a hydrocarbon fuei in a first catalyst bed comprising a reforming 
catalyst and a carbon dioxide fixing material at a reforming 
temperature to produce a reformate comprising hydrogen and at 
least one impurity selected from the group consisting of carbon 
monoxide, carbon dioxide, and unreacted hydrocarbon fuel, the 
carbon dioxide fixing material fixing at least a portion of the carbon 
dioxide in the reformate to produce a hydrogen-rich reformate and 
fixed carbon dioxide; 

monitoring the amount of hydrogen or the least one impurity in the 
reformate; 

calcinating the carbon dioxide fixing material within the first catalyst bed at 
a calcination temperature to release the fixed carbon dioxide; and 

hydrating the calcinated carbon dioxide fixing material with steam when 
the monitored amount of hydrogen or the at least one impurity in 
the reformate is at a predetermined level. 

2. (Original) The method of claim 1 , wherein hydrogen is monitored and the 
predetermined level is less than about 97%. 

3. (Original) The method of claim 2, wherein the predetermined level is less 
than about 95%. 

4. (Original) The method of claim 3, wherein the predetermined level is less 
than about 92%. 

5. (Original) The method of claim 1 , wherein the at least one impurity is 
carbon dioxide and the predetermined level is greater than about 0.5%. 
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6. (Original) The method of claim 5, wherein the predetermined level is 
greater than about 1%. 

7. (Original) The method of claim 6, wherein the predetermined ievel is 
greater than about 1.5%. 

8. (Original) The method of claim 1 , wherein the at least one impurity is 
carbon monoxide and the predetermined level is greater than about 5 
ppm. 

9. (Original) The method of claim 1 , wherein the predetermined level is 
greater than about 15 pm. 

1 0. (Original) The method of claim 1 , wherein the predetermined level is 
greater than about 25 ppm. 

1 1 . (Original) The method of claim 1 , wherein the at least one impurity is 
unreacted hydrocarbon fuel and the predetermined level is greater than 
about 0.75%. 

12. (Original) The method of claim 11, wherein the predetermined level is 
greater than about 1%. 

13. (Original) The method of claim 1 1 , wherein the predetermined level is 
greater than about 1.5%. 

14. (Original) The method of claim 1 , further comprising the step of calcinating 
a carbon dioxide fixing material within a second catalyst bed at a 
calcination temperature to release fixed carbon dioxide while reforming the 
hydrocarbon fuel in the first catalyst bed. 

15. (Original) A method for generating hydrogen, the method comprising the 
steps of: 
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performing two or more reforming/calcinating cycles, each 
reforming/calcinating cycle comprising (a) reforming a 
hydrocarbon fuel in a catalyst bed comprising a reforming 
catalyst and a carbon dioxide fixing material to produce a 
reformate comprising hydrogen and carbon dioxide, the 
carbon dioxide fixing material fixing at least a portion of the 
carbon dioxide in the reformate to produce a hydrogen-rich 
reformate and fixed carbon dioxide; and (b) calcinating the 
carbon dioxide fixing material within the catalyst bed to 
release fixed carbon dioxide; and 

hydrating the calcinated carbon dioxide fixing material with steam 
after performing the two or more reforming/calcinating 
cycles. 

16. (Original) The method of claim 1 5, further comprising the step of 
performing one or more reforming/calcinating cycles after hydrating the 
calcinated carbon dioxide fixing material. 

1 7. (Original) The method of claim 1 5, further comprising the step of allowing 
the catalyst bed to cool to a shut down temperature after hydrating the 
calcinated carbon dioxide fixing material. 

18. (Currently Amendment) A method for generating hydrogen, the method 
comprising the steps of: 

calcinating a carbon dioxide fixing material within a first catalyst bed 
at a calcination temperature to release fixed carbon dioxide, 
the first catalyst bed comprising the carbon dioxide fixing 
material and a reforming catalyst; 

hydrating the calcinated carbon dioxide fixing material with steam at 
hydration temperature below a reforming temperature; 
[[and]] 

heating the first catalyst bed to the reforming temperature; and 
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p erforming one or more reforming/calcinating cycles after heating 
the catalyst be d to the steam refo rming temperature, each 
reforming/calc inating cycle co mprising (a) reforming a 
hydrocarbon fue l i n the first catalyst bed to prod uce a 
reformate c omprising hydrogen and carbon dioxide, the 
carbon dioxide fixing mater ial fi xing at least a portion of the 
carbon dioxide i n the reformate a nd (b) cal cinating the 
carbon dioxi de fixing m aterial within th e catalyst bed to 
release fixe d carbon dioxide. 

1 9. (Original) The method of claim 1 8, wherein the hydration temperature is 
below 600°C. 

20. (Original) The method of claim 18, wherein the reforming temperature is 
between about 400°C and about 800°C. 

21 . (Original) The method of claim 20, wherein the reforming temperature is 
between about 450°C and about 700°C. 

22. (Original) The method of claim 21 , wherein the reforming temperature is 
between about 500°C and about 650°C. 

23. (Original) The method of claim 18, wherein the calcination temperature is 
above about 550°C. 

24. (Original) The method of claim 23, wherein the calcination temperature is 
above about 650°C. 

25. (Original) The method of claim 24, wherein the calcination temperature is 
above about 750°C. 

26. (Canceled) 
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27. (Currently Amended) A method for ge neratin g hydrogen, the method 
comprising the steps of : 

calcinating a carbon dioxide fixing material within a first catalyst bed 
at a calcina tion temperature to release fixed carbon dioxide, 
the first catalyst bed co mprising t he carbon dioxide fixing 
material and a reformin g catalyst; 

hvdrating the calci nated carbon dio xide fixing mate rial with steam at 
hydration temperature below a re forming temperature; 

heating the first catalyst bed to t he reform ing temperature; and 

hydrocarbon fuel in a second catalyst bed comprising a 
reforming catalyst and a carbon dioxide fixing material to 
produce a reformate comprising hydrogen and carbon 
dioxide while calcinating the carbon dioxide fixing material in 
the first catalyst bed. 

28. (Original) A method for continuously converting hydrocarbon fuel to a 
hydrogen-rich reformate, the method comprising the steps of: 

reforming a hydrocarbon fuel in a first catalyst bed comprising a 
reforming catalyst and carbon dioxide fixing material at a 
reforming temperature to produce a hydrogen-rich reformate, 
the carbon dioxide fixing material fixing at least a portion of 
the carbon dioxide in the hydrogen-rich reformate to produce 
a hydrogen-rich reformate and fixed carbon dioxide; 

calcinating a carbon dioxide fixing material in a second catalyst bed 
comprising a reforming catalyst and carbon dioxide fixing 
material by heating the carbon dioxide fixing material to a 
calcination temperature above the reforming temperature; 
and 

hydrating the calcinated carbon dioxide fixing material in the 

second catalyst bed with steam at a hydration temperature 
below the reforming temperature to produce a regenerated 
carbon dioxide fixing material; wherein hydrocarbon fuel is 
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reformed in the first catalyst bed while the carbon dioxide 
fixing material is hydrated in the second catalyst bed. 

29. (Original) The method of claim 28, further comprising the steps of: 
reforming a hydrocarbon fuel in the second catalyst bed at a reforming 
temperature to produce a hydrogen-rich reformate, the regenerated 
carbon dioxide fixing material fixing at least a portion of the carbon dioxide 
in the hydrogen-rich reformate; and calcinating the carbon dioxide material 
in the first catalyst bed by heating the carbon dioxide fixing material to a 
calcination temperature above the reforming temperature; wherein 
hydrocarbon fuel is reformed in the second catalyst bed while the carbon 
dioxide fixing material is calcinated in the first catalyst bed. 

30. (Original) The method of claim 29, further comprising the step of hydrating 
the calcinated carbon dioxide fixing material in the first catalyst bed with 
steam to produce a regenerated carbon dioxide fixing material. 

31 . (Currently Amended) A method for generating hydrogen, the method 
comprising the steps of: 

reforming a hydrocarbon fuel in a catalyst bed comprising a 

reforming catalyst and a carbon dioxide fixing material at a 
reforming temperature to produce a reformate comprising 
hydrogen and carbon dioxide, the carbon dioxide fixing 
material fixing at least a portion of the carbon dioxide to 
produce a hydrogen-rich reformate and fixed carbon dioxide; 

calcinating the carbon dioxide fixing material within the catalyst bed 
at a calcination temperature to release fixed carbon dioxide; 
and 

hydrating the calcinated carbon dioxide fixing material with steam at 
a hydration temperature below the reforming temperature^ 

32. (Original) The method of claim 31, wherein the hydration temperature is 
below 600°C. 
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33. (Original) The method of claim 31 , wherein the hydration temperature is 
below about 450°C. 

34. (Original) The method of claim 33, wherein the hydration temperature is 
below about 300°C. 

35. (Original) The method of claim 31 , wherein the hydrocarbon fuel is a gas 
at 30°C. 

36. (Currently Amended) The method of claim 35, wherein the hydrocarbon 
fuel comprises a component selected from the group consisting of 
methane ethane, propane, butane, and mixtures thereof of th o same . 

37. (New) A method for generating hydrogen, the method comprising the 
steps of: 

reforming a hydrocarbon fuel in a first catalyst bed comprising a 
reforming catalyst and a carbon dioxide fixing material at a 
reforming temperature to produce a reformate comprising 
hydrogen and at least one impurity selected from the group 
consisting of carbon monoxide, carbon dioxide, and 
unreacted hydrocarbon fuel, the carbon dioxide fixing 
material fixing at least a portion of the carbon dioxide in the 
reformate to produce a hydrogen-rich reformate and fixed 
carbon dioxide; 

monitoring the amount of hydrogen or the least one impurity in the 
reformate; 

calcinating the carbon dioxide fixing material within the first catalyst 
bed at a calcination temperature to release the fixed carbon 
dioxide; and 

hydrating the calcinated carbon dioxide fixing material with steam 
when the monitored amount of hydrogen or the at least one 
impurity in the reformate is at a predetermined level by first 
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dropping temperature of the first catalyst bed below 600° 
and then exposing the first catalyst bed to steam. 

38. (New) The method of claim 27, wherein the hydration temperature is 
below 600°C. 

39. (New) The method of claim 27, wherein the reforming temperature is 
between about 4Q0°C and about 800°C. 

40. (New) The method of claim 39, wherein the reforming temperature is 
between about 450°C and about 700X. 

41 . (New) The method of claim 40, wherein the reforming temperature is 
between about 500°C and about 650°C. 

42. (New) The method of claim 27, wherein the calcination temperature is 
above about 550°C. 

43. (New) The method of claim 42, wherein the calcination temperature is 
above about 650°C. 

44. (New) The method of claim 43, wherein the calcination temperature is 
above about 750X. 
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